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the value nitrogen =14-008, silver must be taken as 107-88 to agree with
this.

Honigschmid (1927) found the same value for the ratio silver {silver
nitrate by the dry reduction of silver nitrate to metallic silver. Honig-
schmid and Sachtleben (1929) first referred silver independently to oxygen
by (i) converting a known weight of pure barium perchlorate into chloride
by heating in hydrogen chloride gas, thus finding the ratio barium chloride/
oxygen (the solids were weighed in vacuum to avoid errors due to adsorbed
gas), (ii) precipitating the barium chloride as silver chloride and so finding
the ratio barium chloride/silver chloride. From the two ratios they calculated
the equivalent of silver as 107-880. This value is now accurately known,
and since in the majority of cases equivalents are determined relative to
silver as a secondary standard, this is very important.

TEE ATOMIC THEORY

The law of conservation of mass, the law of constant proportions, the
law of multiple proportions, and the law of equivalents were first ex-
plained on the basis of the atomic theory by John Dalton in 1803.*
The atomic theory supposes matter to be composed of very small
indivisible particles called atoms, from the Greek meaning " something
which cannot be cut ". Leukippos and Demokritos, the Greek philoso-
phers, about 450 B.C. made use of the atomic theory in a rudimentary
and qualitative form.

Dalton's atomic theory asserts that:

(1)  The chemical elements are composed of very minute particles
of matter called atoms, which remain undivided in all chemical
changes,

The atom is the smallest mass of an element which can take part in a
chemical change.

(2)  Each kind of atom has a definite weight.   Different elements have
atoms differing in weight.

(3)  Atoms combine in simple numerical ratios, e.g. 1 atom A+\ atom
B ;  1 atom A 4-2 atoms B ; 2 atoms A + l atom B ;  2 atoms A+3
atoms B, etc.

These simple assumptions will explain the laws of chemical combina-
tion.

In the first place, atoms are indestructible in chemical changes, so
that we see the necessity of the law of conservation of mass.

In the modern atomic theory (see Chapter XXIII) an atom is assumed to
contain a very small positively charged nucleus, surrounded by negatively

* See Alembic Club "Reprint No. 2. The story that Dalton was led to the atomic
theory from results of his analyses of methane and ethylene, giving a multiple
ratio of 1: 2 for carbon combined with identical weights of hydrogen, has long
been known to be incorrect. The true origin of the theory is sketched in Parting-
ton's A Short History of Chemistry, p. 174.